Introduction and objective. Dyslipidemia is the most common factor leading to ischemic heart disease, which is one of the leading causes of death. The use of statins is the most important preventative measure of ischemic heart disease; however, their efficacy in patients in Poland is still too low. The purpose of this study was to evaluate regional differences in achieving treatment goals in total cholesterol (TC) and LDL cholesterol levels in patients treated with statins on an outpatient basis. Materials and methods. A survey was used to evaluate efficacy of treatment, completed by 49,950 patients in Poland treated with statins in 2008. The territory of Poland was divided into 4 research regions: the Northeast (NE), Northwest (NW), Southeast (SE), and Southwest (SW) regions. Results. The largest group of patients resided in the SW region, the smallest in the SE region. Participants of the study suffered from hypercholesterolemia, on average, for at least a year before completing the study survey. Effective treatment leading to achievement of target TC was observed in less than 10% of the patients. Rate of achievement of target cholesterol levels was highest in the NE region, lowest in the NW region. Cardiologists were more successful in achieving therapeutic goals than GPs. Similar correlations between regions and doctors' specializations were observed for LDL values. Conclusions. Significant differences in the efficacy of treatment with statins were observed among the study group and were evaluated based on achievement of target TC and LDL cholesterol levels. Better results achieved in the NE region may be because the region includes the Masovian province, which is the most economically developed region in Poland.
INTRODUCTION
Ischemic heart disease and its complications are the most common causes of death among populations in developing countries, including Poland [1] . According to epidemiological studies conducted in Poland in the last decade, such as the WOBASZ [2] and NATPOL [3] studies, dyslipidemia is the most common factor contributing to the development of ischemic heart disease. It is estimated that over 16 million people in Poland suffer from this disease.
Decreasing the risk of complications of dyslipidemia and other cardiovascular risk factors continues to be a controversial topic in scientific research. The results of studies demonstrate that modern medicine has at its disposal efficient, safe, and relatively cheap hypolipidemic drugs [4, 5] . Among those drugs, 3-hydroxy-3-methyl-glutaryl-CoA reductase inhibitors, i.e. statins, play the most important role in the prevention of ischemic heart disease [6] . Despite their undisputed importance in modern cardiological pharmacotherapy, in everyday clinical practice, the use of statins is still below the expected level [7, 8] .
This study, the 3ST-POL [9] (Standards of use of statins in Poland) study, and other country-wide studies conducted in Poland as part of the EUROASPIRE [10] and POLCARD SPOK [11] programs, provide unequivocal proof that the use of statins in the treatment of dyslipidemia is insufficient in outpatient care in Poland; however, as of today, there are no data with regard to the efficacy of statin treatment in patients in different regions of Poland. The purpose of the 3ST-POL study was to demonstrate the differences in treatment of dyslipidemia in various regions of Poland.
OBJECTIVE
The purpose of this study was to evaluate the efficacy of achieving therapeutic goals of total cholesterol (TC) and lowdensity lipoprotein (LDL cholesterol) levels among patients treated with statins as an outpatient in various regions of Poland.
MATERIALS AND METHODS
This study included 49,950 Polish patients who were treated on an outpatient basis in 2008. The patients were treated by GPs, cardiologists and diabetologists. The consecutive patients, who met both the inclusion and exclusion criteria, were enrolled to the study. The participants were selected based on the following criteria: treatment with statins for a minimum of 3 months before taking part in the study, aged between 40 and 85 years old, and consent to participate in the study. Other medical treatments did not constitute exclusion from the study. The research tool used in this study was a survey. The survey used, detailed inclusion criteria, and a description of the study group were included in a previous publication
To evaluate the efficacy of treatment of patients in various regions of the country, the provinces of Poland were divided into 4 regions: the Northwest (NW) region (West Pomeranian, Lubusz, Greater Poland, Pomeranian, and Kuyavian-Pomeranian provinces), the Southwest (SW) region (Lower Silesian, Opole, and Silesian, Łódź provinces), the Southeast (SE) region (Świętokrzyskie, Lesser Poland, Podkarpackie, and Lublin provinces), and the Northeast (NE) region (Masovian, Podlaskie, and Warmian-Masurian provinces). A more detailed list of the statistical methods used in data analysis was described and published in the journal, Polish Cardiology (Kardiologia Polska) [13] .
RESULTS
The largest group of participants came from the SW region, 31.1% of the total study group. The smallest groups came from the SE and NE regions, 20% and 20.5%, respectively (Tab. 3). Patients from the Silesian and Masovian provinces constituted the largest percentage of participants (14.8% and 14.2%, respectively), and patients from the Świętokrzyskie and Opole provinces constituted the smallest percentage of participants (both constituting 2.4% of the study group).
In all regions included in the study, the majority of patients were women and the age group most represented was 65 years and older. Patients younger than 49 years constituted the smallest percentage of all participants. In all regions, patients with secondary school and vocational education constituted the largest percentage of participants.
Among the participants in all regions, hypercholesterolemia was diagnosed, on average, 12 months before the beginning of the study. Patients who were diagnosed with hypercholesterolemia within less than 6 months of qualifying for the study constituted the smallest group of participants (Tab. 3).
The study group also had similar profiles with regard to the occurrence of risk factors, such as ischemic heart disease, history of heart attack, history of brain stoke, and type 2 diabetes.
Achievement of therapeutic goals (Tab. 4) of total cholesterol in all 4 regions was observed in less than 10% of the patients. The largest percentage of successful achievement of target total cholesterol was in patients of the NE region (9.88%), and the smallest percentage observed in patients of the NW region (6.76%) (p<0.01). The study demonstrated a statistically significant higher rate of achieving target total cholesterol by cardiologists, as opposed to GPs in all regions. For diabetologists, a significantly higher rate of achieving the target total cholesterol was only observed in the SE region.
Similar to results for total cholesterol, the largest percentage of patients whose target concentration LDL-fraction was achieved was in patients from the NE region, and the lowest efficacy of treatment was observed in patients from the NW region (p<0.05). The differences in rates of achieving the target LDL plasma concentration among the patients treated by cardiologists, in comparison to GPs, were statistically significant. In all regions, a nominal number of cases achieving therapeutic goals for target LDL was higher for diabetologists, in comparison to GPs, although the difference was statistically significant only in the NE region. The mean dosages of statins (atorvastatin and simvastatin) most commonly used by doctors of different specializations are presented in Table 5 . The highest dosages of atorvastatin were recommended in the NW region and the lowest in the NE region (p<0.01). For simvastatin, the highest doses were used in the NE region and the lowest in the SE region (p<0.01). Cardiologists used higher dosages of both statins in comparison to GPs in all regions except the SW region.
DISCUSSION
Statins play a key role in the treatment of dyslipidemia. Although alternative treatment options and adjuvants for statins have been actively studied in recent years, the role of statins in current cardiological treatment remains unchanged. Studies on the efficacy of prevention and treatment of diseases caused as a result of lipid disorders and inflammation, show strong proof of the efficacy of statins in decreasing cardiovascular risks with regard to both primary and secondary prevention.
To maximize the efficacy of treatment of lipid disorders, the European Society of Cardiology regularly publishes guidelines for therapeutic goals and the treatment of dyslipidemia [14] . In the presented study, to ensure the proper evaluation of efficacy of treatment, patient results were compared with guidelines from 2007. The participants in this study were patients whose treatment included the use of statins on an outpatient basis in Poland. The need for the use of statins and the increasing percentage of patients aged 60 years and older accounts for the frequent occurrence of risk factors and co-existing diseases among the study group. The rates of occurrence of ischemic heart disease, diabetes, and the number of patients who experienced a cardiovascular and/or cerebral-vascular event in the past were higher than for the general population in Poland. However, the data obtained in the study show no significant differences for various regions.
The difference in the success rate of achieving target total cholesterol between the NW region and the remaining regions was statistically significant. The lowest efficacy was observed in the NW region. A similar correlation was observed in achievement of recommended LDL-fraction concentrations. In the NW region, the large positive difference in achieving target therapeutic results of LDL and TC may be due to the influence of the Masovian province (69%). The Masovian province has the highest urbanization rate in Poland and is the most economically developed in the region. These factors may directly contribute to the quality of life of the inhabitants and the education of both patients and doctors. Regarding the remaining regions, no evident correlation among regions was observed according to income.
The statins most commonly used in the study were atorvastatin and simvastatin. Rosuvastatin was not included in the study because it was not available on the Polish market at the time of the study. The correlation between mean dosages of the two most commonly used statins and the efficacy of treatment in various regions was not evident. This may be due to regional differences in compliance with the recommended treatment, as well as differences resulting from other factors that may have an impact on the results, e.g. cultural differences or differences in regional culinary traditions. Due to the nature of this study, the authors were unable to access the initial cholesterol levels in the studied regions, making it impossible to determine unequivocally the net efficacy of treatment in the study. However, a significant correlation between the above-mentioned factors was observed in the data analyzed for all the participating patients.
Among the participants in all regions, the dosages of statins used by cardiologists were significantly different from the dosages used by GPs, with the exception of dosages of simvastatin, recommended by cardiologists in the SW region. Evidently, this influenced the frequency of achieving therapeutic goals, both with regard to total cholesterol and LDL levels.
CONCLUSIONS
Significant differences with regard to achieving the target values of TC and LDL were observed in the study group. Based on the results of the study, it is impossible to determine the causes of the described differences, as they are likely to be complex.
It is essential to discuss the limitations of this study to ensure proper interpretation of the reported results. These limitations were published in the journal Kardiologia Polska (Polish Cardiology). Our publication lists only a number of the most important study limitations. This study was conducted using a survey, and some of the obtained data were of a declarative nature. It is possible that the dosages of drugs were overestimated, as adherence and compliance with the recommended treatment were not included in the study.
